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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a reality as if 
persons resident at remote places were gathered 
together in a place. 

SOLUTION: An image pickup means CA detects a ray 
among rays emitted from each point of an object A 
toward a virtual visual point that is set virtually and 
whose point is optionally set at a plurality of positions on 
a virtual closed curved surface surrounding the object A, 
and converts the ray Into an image pickup signal and 
sends the image pickup signal to a display means EX 
that displays the image toward the visual point of a 
viewer B present at a position different from the virtual 
visual point. Then the display means EX displays an 
image based on the image pickup signal so that the ray 
is emitted toward the visual point of the viewer B from each point of the object A placed 
virtually at a position corresponding to the position relation between the virtual visual point 
and the object A with respect to the visual point of the viewer B. 
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NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this trsmslation, 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The beam of light which goes to the virtual view which is a view when it is virtually set up at 
among the beam-of-light groups injected from each point of a photographic subject, and a location may 
be set as arbitration An image pick-up means detects in two or more locations on the imagination closed 
surface surrounding said photographic subject, and it changes into an image pick-up signal. For a 
display means to display an image towards the view of the observer who exists said image pick-up 
signal in a different location from said virtual view, with delivery and said display means So that a beam 
of light may be injected from each point of the photographic subject arranged virtually toward said 
observer's view in the location corresponding to the physical relationship of said virtual view and said 
photographic subject to said observer*s view The image generation method in the virtual space 
characterized by what an image is displayed for based on said image pick-up signal. 
[Claim 2] An image pick-up means to detect the beam of light which goes to the virtual view which is a 
view virtually set up among the beam-of-light groups injected from each point of a photographic subject 
in two or more locations on the imagination closed surface surrounding said photographic subject, and 
to change into an image pick-up signal, So that a beam of light may be injected toward an observer's 
view from each point of the photographic subject set up virtually Image generation equipment in the 
virtual space characterized by having a display means to reproduce said beam of light based on said 
image pick-up signal, and to display an image, and a means to transmit said image pick-up signal to said 
display means on real time. 

[Claim 3] It is image generation equipment in a virtual space according to claim 2 with which said 
display means reproduces said beam of light in the direction according to the direction detected by said 
image pick-up means by said image pick-up means detecting the beam of light which goes in two or 
more mutually different directions for every direction of the. 

[Claim 4] Said image pick-up means is image generation equipment equipped with an image sensor and 
the slit turning around the perimeter of said image sensor in a virtual space according to claim 3. 
[Claim 5] Said display means is image generation equipment equipped with a display device and the slit 
turning around the perimeter of said display device in a virtual space according to claim 3. 
[Claim 6] It is image generation equipment in a virtual space according to claim 2 or 3 which reproduces 
the beam of light of the shape of Rhine by which said display means was detected with said image pick- 
up means by detecting parallax in the shape of [ which is prolonged in the direction where said observer 
senses the beam of light with which said image pick-up means goes to said virtual view, and the 
direction of a right angle ] Rhine. 

[Claim 7] Said image pick-up means is image generation equipment in a virtual space according to claim 

6 currently installed so that it may be the CCD camera which has two or more scanning lines and said 
scanning line may serve as the direction of an abbreviation vertical. 

[Claim 8] Said image pick-up means is image generation equipment in a virtual space according to claim 

7 which tums said image pick-up signal to said display means per scanning line, and carries out a 
sequential transfer. 
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[Claim 9] The beam of light which goes to the virtual view which is a view virtually set up among the 
beam-of-light groups injected from a photographic subject It is image pick-up equipment which detects 
in two or more locations on the imagination closed surface surrounding said photographic subject, and is 
changed into an image pick-up signal. The image pick-up means which consists of a scan means for an 
area sensor and the observer of said virtual view to scan said area sensor in the direction which senses 
parallax, and the direction of a right angle, detect said beam of light of the shape of Rhine corresponding 
to the scanning line, and change into said image pick-up signal, Image pick-up equipment characterized 
by having the migration means which the observer of said virtual [ said image pick-up means ] view on 
said closed surface moves in the direction which senses parallax. 

[Claim 10] Image pick-up equipment according to claim 9 which has a selection means to choose the 
image pick-up signal of the shape of Rhine corresponding to two or more virtual views, respectively, out 
of the image pick-up signal of the shape of two or more Rhine acquired by two or more scanning lines 
which scan said area sensor. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this treuislation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image pick-up equipment used for the image 

generation method and equipment list in a virtual space at it. 

[0002] 

[Description of the Prior Art] Before, there are GBR (GeometryBased Rendering) and IBR (Image 
Based Rendering) in the creation approach of the three dimensional image by the computer. 
[0003] GBR is an approach used comparatively for many years, and is the approach of carrying out 
based on an objective geometric model, and performing a rendering. In order that the objective 
geometric-like configuration and an objective location may clarify, it has the advantage that a collision 
and concealment of bodies can be described completely. Since the combination of a fundamental 
graphic form expresses a three-dimension configuration on the other hand, it is not fit for describing the 
body of a complicated configuration. Therefore, it is difficult to take out the reality of photograph level. 
[0004] On the other hand, IBR is the approach of carrying out based on two or more flat-surface images, 
and constituting "how being visible" of the body fi:om an arbitration view, and its research is active in 
recent years. At IBR, although an objective configuration or an objective location do not become settled 
clearly, they can generate the image which has the reality of photograph RE ** RU comparatively 
easily. 

[0005] Now, in order for human beings it is separated firom to the remote place to hold a conference, the 
video conference system is used conventionally. In a video conference system, it is installed in each ** 
which the video camera and the display left mutually, and between them is connected by the 
communication line. Face and figure of the participant at a meeting included in each ** are photoed with 
the video camera of the **. It is transmitted to other ** which are in a remote place by the 
communication line, and an image pick-up signal is displayed with the display installed in the **. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the conventional video conference system, the 
location of a display is being fixed and the screen is a flat surface of the magnitude of finite. The 
participant at a meeting will always turn to the indicating equipment, and photography by the video 
camera will also be performed fi-om the neighborhood of an indicating equipment. Therefore, a 
participant's direction of a look is restrained and there is a problem in respect of the degree of fi-eedom 
of a posture. Moreover, since he is strongly conscious of the screen of an indicating equipment, it is 
deficient in the reality of holding a conference in the same location. 

[0007] In order to raise a reality, it is possible to carry out stereoscopic vision of a partner's figure using 
two sets of the video cameras arranged by separating mutually, and the display which applied the 
lenticular lens. However, it is very difficult to obtain the solid image firom the view set as the location of 
arbitration to the participant in a partner also in such a case, and improvement in a reality can seldom be 
desired. 

[0008] This invention was made in view of the above-mentioned problem, and aims at providing with 
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image pick-up equipment the image generation method and equipment list in the virtual space which 
makes it possible to obtain a reality as if human beings it is separated from to the remote place minded 
[0009] 

[Means for Solving the Problem] The inside of the beam-of-light group by which the approach 
concerning invention of claim 1 is injected from each point of a photographic subject, The beam of light 
which goes to the virtual view which is a view when it is set up virtually at and a location may be set as 
arbitration An image pick-up means detects in two or more locations on the imagination closed surface 
surrounding said photographic subject, and it changes into an image pick-up signal. For a display means 
to display an image towards the view of the observer who exists said image pick-up signal in a different 
location from said virtual view, with delivery and said display means Based on said image pick-up 
signal, an image is displayed so that a beam of light may be injected from each point of the photographic 
subject arranged vutually toward said observer's view in the location corresponding to the physical 
relationship of said virtual view and said photographic subject to said observer's view. 
[0010] The inside of the beam-of-light group by which the equipment concerning invention of claim 2 is 
injected from each point of a photographic subject, An image pick-up means to detect the beam of light 
which goes to the virtual view which is a view set up virtually in two or more locations on the 
imagination closed surface surrounding said photographic subject, and to change into an image pick-up 
signal, It has a display means to reproduce said beam of light based on said image pick-up signal, and to 
display an image, and a means to transmit said image pick-up signal to said display means on real time 
so that a beam of light may be injected toward an observer's view from each point of the photographic 
subject set up virtually. 

[001 1] With the equipment concerning invention of claim 3, said image pick-up means detects the beam 
of light which goes in two or more mutually different directions for every direction of the, and said 
display means reproduces said beam of light in the direction according to the direction detected by said 
image pick-up means. 

[0012] Said image pick-up means is equipped with an image sensor and the slit turning around the 
perimeter of said image sensor with the equipment concerning invention of claim 4. Said display means 
is equipped with a display device and the slit turning around the perimeter of said display device with 
the equipment concerning invention of claim 5. 

[0013] With the equipment concerning invention of claim 6, the beam of light of the shape of Rhine by 
which said display means was detected with said unage pick-up means by detecting parallax in the shape 
of [ which is prolonged in the direction where said observer senses the beam of light with which said 
image pick-up means goes to said virtual view, and the direction of a right angle ] Rhine is reproduced. 
[0014] With the equipment concerning invention of claim 7, said image pick-up means is a CCD camera 
which has two or more scanning lines, and it is installed so that said scanning line may serve as the 
direction of an abbreviation vertical. With the equipment concerning invention of claim 8, said image 
pick-up means turns said image pick-up signal to said display means per scanning line, and carries out a 
sequential transfer. 

[0015] The inside of the beam-of-light group by which the equipment concerning invention of claim 9 is 
injected from a photographic subject. It is image pick-up equipment which detects the beam of light 
which goes to the virtual view which is a view set up virtually in two or more locations on the 
imagination closed surface surrounding said photographic subject, and is changed into an image pick-up 
signal. The image pick-up means which consists of a scan means for an area sensor and the observer of 
said vhtual view to scan said area sensor in the direction which senses parallax, and the direction of a 
right angle, detect said beam of light of the shape of Rhine corresponding to the scarming Ime, and 
change into said image pick-up signal, It has the migration means which the observer of said virtual 
[ said image pick-up means ] view on said closed surface moves in the direction which senses parallax. 
[0016] The equipment concerning invention of claim 10 has a selection means to choose the image pick- 
up signal of the shape of Rhine corresponding to two or more virtual views, respectively, out of the 
image pick-up signal of the shape of two or more Rhine acquired by two or more scarming lines which 
scan said area sensor. 
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[0017] As an image pick-up means of this invention, as shown in drawing 7 , the image pick-up 
equipment (satellite mold device) which consists of a slit STm which is arranged in the direction of a 
vertical ahead of the CCD line sensor CL which is arranged so that it may extend in the direction of a 
vertical on a periphery, and rotates a periphery top, and the CCD line sensor CL, and rotates the CCD 
line sensor CL as a core is used. 

[0018] The beam-of-light group which comes out in all the directions m all the locations on a periphery 
with this image pick-up equipment is recorded. The image of the beam of light of a certain location of 
the beam-of-light groups and a certain direction (include angle) is a Rhine-like image in this invention. 
[0019] Moreover, as other image pick-up means of this invention, as shown in drawing 16 , the camera 
CM using the area sensor CE which consists of two-dimensional CCD is used. Vertical scanning is 
carried out horizontally, scanning an area sensor CE in the direction of a vertical Much scanning lines 
are obtained by scanning in the direction of a vertical. The image by the scanning line of a certain 
location of much scanning lines and a certain direction (include angle) is a Rhine-like image in this 
invention. 

[0020] For presentation of the unage to an observer, a required Rhine-like image, i.e., the Rhine-like 
image of the specific direction (include angle) of a specific location, is chosen out of all Rhine-like 
images. Only the selected Rhine-like image is sent to an observer's display means, and reconstruction of 
an image is performed by the sent Rhine-like image. 

[0021] As a display means of this invention, as shown in drawing 3 , the full color LED matrix EX 
which rotates a periphery side top is used. Based on the sent Rhine-like image, the image for an 
observer's left eyes and the image for right eyes are shown by the LED matrix EX. In addition, when the 
LED matrix EX is established all over the field which should display, it is not necessary to rotate the 
LED matrix EX. 
[0022] 

[Embodiment of the Invention] The block diagram of the remote conference system 1 which drawing 1 
requires for this invention, drawing showing the situation of the meeting in the virtual space VS 
according [ drawing 2 ] to the remote conference system 1, and drawing 3 are drawings showing the 
configuration of Booth BT. 

[0023] In drawingj, , Person A and Person B are in cylinder-like Booth BTA and Booth BTB, 
respectively. Although Persons A and B are in a remote place mutually, as shown in drawing 2 , Persons 
A and B can hold a conference by minding in a virtual space VS by going into Booths BTA and BTB, 
respectively. 

[0024] In addition, when three or more persons are in a remote place mutually, all the members can hold 
a conference by minding in the common virtual space VS by going into a booth, respectively. 
[0025] As shown in drawing 3 , Booth BTA is equipped with two or more cameras CM, CM- and the 
full color LED matrix EX, and EX-, and Person's A surroundings are rotated by whenever [ constant- 
speed ] in one with the driving gear which these do not illustrate. A motor with a reducer is used as a 
driving gear. 

[0026] When Camera CM rotates, Person's A perimeter image is picturized (photography). When the 
LED matrix EX rotates, an image is shown in the shape of a cylinder to Person A. That is. Booth BTA is 
image pick-up / presentation one apparatus. 

[0027] Position-sensor DP is attached in Person's A head, and the signal SI according to Person's A 
location and posture is outputted from position-sensor DP. By the signal SI from position-sensor DP, 
the view location of the left eye in the location BTA of the both eyes of the person A in Booth BTA, i.e., 
a booth, and a right eye is measured. Moreover, the view location of the person A as an observer who 
observes other booths is measured from a signal SI and the below-mentioned signal S2. 
[0028] A slit is prepared in the front face of the LED matrix EX, and directivity is given in the 
presentation direction of an image by the slit. Since the view location of the both eyes in Booth BTA is 
known, the binocular vision of Person A becomes possible by showing the image which has parallax 
towards each view location, v^thout equippmg with HMD. Therefore, Person's A face does not hide by 
HMD etc. and Person's A expression is picturized with Camera CM as it is. This is a very big advantage 
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as an object for a meeting which has a dialog by seeing the face of each other. 

[0029] Moreover, the LED matrix EX displays a specific background color on the moment of the image 
pick-up with Camera CM. Therefore, in next data processing, only Person's A image can be taken out 
easily. 

[0030] The treadmill CT of an omnidirectional mold is formed in the floor line of Booth BTA, and 
Person A can walk freely on Treadmill CT. If Person A walks, while Treadmill CT will move according 
to the motion and canceling actual migration of Person A, the distance and the direction to which Person 
A probably moved are outputted as a signal S2. In addition, it replaces with Treadmill CT, the joy stick 
is formed, and it can also substitute that Person A operates a joy stick. 

[003 1] The configuration of the booth BTB of another side is the same as the configuration of the 
above-mentioned booth BTA. Return to drawing 1 and it is based on position-sensor DP and signals SI 
and S2 from Treadmill CT at the remote conference system 1. The selection sections 12a and 12b for 
choosing the Rhine-like image (scanning line) CAL picturized with the host 1 1 for managing the 
location between the persons A and B in a virtual space VS 1, and Camera CM, And the image 
configuration sections 13a and 13b for displaying the Rhine-like image CAL by the LED matrix EX, 
and constituting an image are formed. 

[0032] A host 1 1 holds the information DTR on the physical relationship in Persons' A and B virtual 
space VS 1. If Persons A and B move by actuation of Treadmill CT or a joy stick in the inside of a 
virtual space VS 1, the information DTR on physical relationship will be updated. 
[0033] In the selection sections 12a and 12b, the Rhine-like image CAL which a partner needs is chosen 
based on the information DTR on the physical relationship of the persons A and B seen off by the host 
1 1, especially the information about a virtual view. The selected Rhme-like image CAL is sent to the 
image configuration sections 13a and 13b. That is, since the Rhine-like image which was not chosen is 
not sent, the amount of information transmitted decreases sharply. 

[0034] In the image configuration sections 13a and 13b, based on the information about the location and 
direction (include angle) of Information DTR and Rhine of physical relationship between Persons A and 
B, telescopic motion, rearrangement, etc. of the Rhine-like image CAL are processed, and the image 
which should be shown is constituted and generated. Processing of telescopic motion of a Rhine-like 
image is performed according to the physical relationship between Persons A and B. It is expanded 
when the virtual view mentioned later is nearer than the location of Camera CM, and it is reduced when 
far fi-om this and reverse. 

[0035] The selection sections 12a and 12b and the image configuration sections 13a and 13b are formed 
near each booths BTA and BTB, respectively. Moreover, the processor which has a host's 1 1 function is 
formed one side or near each booths BTA and BTB. The processor is constituted using the computer and 
informational transmission and reception are performed by the communication line among these 
processors. In this case, a processor is equivalent to a means to transmit the image pick-up signal in this 
invention to a display means on real tune. Moreover, the selection sections 12a and 12b and the image 
configuration sections 13a and 13b are realized using a computer and suitable hardware, or software. 
About the detail of the ftmction of each part, it mentions later. 

[0036] In order for the remote conference system 1 to perform smooth communication and to enable 
Bahnung of vohtion [ / in addition to language, such as expression of gesture or a face, or eye contact, ], 
it is desirable for there to be a reality of photograph RE ** RU in a person's image exchanged there. 
Therefore, the image displayed by the LED matrix EX is based on the IBR-technique instead of the 
GBR-technique. 

[0037] It is necessary to use as a dynamic image the unage shown to the persons A and B as an observer 
and, and real time nature is required between incorporation of an image and presentation in the remote 
conference system 1 . 

[0038] By the way, as an application of the conventional IBR, scenery, a still life, etc. were recorded 
beforehand and it was what reproduces it later. Although a thing with the need that human being directs 
the corresponding points between two or more images is also in these, since design concepts differ 
fundamentally, the kind of thing cannot be used for the remote conference system 1. 
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[0039] Moreover, in the former, there is beam-of-Ught space theory which does not need directions of 
the corresponding points by human being [work "implementation of the virtual environment which 
united the on-the-spot photo data based on the beam-of-iight space theory, and CG model" (three- 
dimension image conference*96, 1-3, and 13/18-1996) besides the Uchiyama ****]. However, a real 
space image is encoded to beam-of-light space, and it once records, and since it is the method of 
decoding it to real space again, real time nature cannot be satisfied. 

[0040] With the remote conference system 1 of this operation gestalt, the image from the view of 
arbitration is reproduced on real time with reality based on the image captured from Persons* A and B 
surroundings. Here, many properties drawn by geometrical optics are explained. The following 
explanation is the things about the inside of a single medium, and light is premised on going straight on. 
[0041] Drawing 4 is drawing for explaining general three-dimension space. In drawing 4 , it comes out 
of the front face of Body (photographic subject) M, or a front face is reflected, and suppose that he 
wants to know the beam-of-light group which passes along Point P. Moreover, at Point P, a beam-of- 
light group shall be directly unrecordable. In such a case, when the closed region R surrounding Body M 
is assumed, the beam-of-light group which comes out of the front face of Body M, and reaches Point P 
surely passes along the front-face top of a closed region R. 

[0042] Therefore, it is possible by recording the beam of light on the front face of a closed region R to 
reconfigurate the beam-of-light group which comes out of the front face of Body M based on it, and 
passes along Point P. Moreover, if Point P is considered to be the projection core of transparent 
transformation, "how to be visible" of the body M from the location of Point P will be obtained. 
[0043] Next, it considers that it is the same as that of **** at a two-dimensional flat surface. Drawing 5 
and drawing _6 are drawings for explaining the beam-of-light group which passes along one point in a 
two-dimensional flat surface. In addition, the case where drawing 5 has Point P in the exterior of a 
closed region R is shown, and drawin g 6 shows the case where Point P is in the interior of a closed 
region R. 

[0044] As shown in drawing 5 , a closed region R is formulized as a periphery of the radius R centering 
on Zero O. The beam of light which carries out incidence of the coordinate of Point P to this point P as P 
(r cosphi, r sinphi) at an angle of beta shown in drawing 5 is considered. When this beam of light 
reaches from the interior of a closed region R, it surely passes along a certain point on the front face of a 
closed region, and that point is set to Q. Setting the coordinate of Point Q with Q (R costheta, R 
sintheta), a beam of light presupposes that it comes out of the front-face top of R at an angle of alpha 
shown in drawing 5 . 

[0045] At this time, the following (1) - (3) type is materialized in the point Q of arbitration. First, 
alpha+theta=beta-fpsi=gamma (const) .... (1) 

At fiirthermore, the time of gamma!=pi / 2-i-npi (n: natural number) (r sinpsi-R sintheta) /(r cospsi-R 
costheta) = tangamma .... (2) 

Moreover, it is r cos psi-R cos theta= 0 at the time of gamma=pi / 24-npi (n: natural number) (3) 

Above-mentioned (1) - (3) type is materialized also about the case where Point P is in the interior of a 
closed region R as shown in drawing 6 . 

[0046] As explained in the top, "how to be visible" in the imagination view P can be buih by recording 
the beam of light in the front face on the surroundings of the target body M supposing a closed region R. 
Here, the world like a cylmder where the direction of an elevation angle of a beam of light was 
disregarded is assumed. 

[0047] In the remote conference system 1, since the persons A and B who are participants go into the 
booths BTA and BTB of a cylindrical shape, it can be equivalent to Body M in the persons A and B as a 
photographic subject, and Booths BTA and BTB can be made equivalent to a closed region R. 
[0048] Drawing:? is drawing shoving the condition of the image pick-up in Booth BTm. In drawing 7 , 
since Booth BTm is a cylindrical shape, it is expressed wdth the periphery. The person A as a 
photographic subject enters in Booth BTm. In addition, what is necessary is just to think that Booth 
BTm took out only the part of the image pick-up equipment in Booths BTA and BTB. 
[0049] The CCD line sensor CL prolonged in the direction of a vertical (that is, space of drawingJZ 
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perpendicular direction) is arranged on a periphery, and the beam of light of the direction of a vertical is 
recorded on Booth BTm. And the CCD line sensor CL is rotated on a periphery (revolution). 
Furthermore, the slit STm prolonged in the direction of a vertical in the front of the CCD line sensor CL 
is arranged, and directivity is given in the direction of the beam of light recorded on the CCD line sensor 
CL by Slit STm. The slit STm is rotated centering on the CCD line sensor CL (rotation). 
[0050] Thereby, in all the locations on a periphery, the beam-of-light group which comes out in all the 
directions is recordable. At this time, the beam of light of a certain location of the beam-of-light groups 
and a certain direction (include angle) is equivalent to the one scanning line (Rhine-like image). The one 
scanning line has die length in the direction of a vertical, and an image is recorded into it. 
[0051] The device of the above-mentioned booth BTm is called a "satellite mold rotation revolution 
device" or a "satellite mold device" in this specification. All the beams of light in Booth BTm are 
recorded as the scanning line by the satellite mold device (image pick-up). 

[0052] Next, how to choose the scanning line required to constitute an image from all the scanning lines 
recorded by the satellite mold device is explained. Drawing and drawing 9 which show the physical 
relationship of the persons [ drawing 8 ] A and B in a virtual space VS 1 are drawing for explaining 
selection of the scanning line at the time of an image pick-up. 

[0053] As shown in previous drawing 1 , in real space, the persons A and B who separated distance and 
are in Booths BTA and BTB consider the case where it is in physical relationship as shown in a virtual 
space VS 1 at drawing 8 . At this time, the location and include angle of the scanning line which are 
demanded according to the physical relationship in a virtual space VS 1 in each booths BTA and BTB 
for the configuration of an image are considered. 

[0054] Since Person's A image seen from Person B is constituted, it is in which location of Booth BTA, 
and it is shown in drawing 9 (A) which include angle the scanning line in is chosen. In this case, it is, the 
side, i.e., the observer, whom Person B looks at, and is, the side, i.e., the photographic subject, with 
which Person A is seen. 

[0055] In order for Person B to perform a binocular vision, it is necessary to choose the scaiming line for 
left eyes, and the scanning Ime for right eyes, respectively. The scanning line for left eyes is among the 
lines NLB and NLB which connect the both ends of Person's B left eye, and Person's A cross direction 
on the periphery of a booth. The scanning line for right eyes is among the lines NRB and NRB which 
connect the both ends of Person's B right eye, and Person's A cross direction on the periphery of a booth, 
in that case, one eye of the persons B is made into Point P, and above-mentioned (1) - (3) type is filled 
by making the location on the periphery of the scanning line to choose into Point Q - as (alpha, theta) - 
what is necessary will be just to choose 

[0056] Similarly, since Person's B image seen from Person A is constituted, it is in which location of 
Booth BTB, and it is shown in drawing 9 (B) which include angle the scanning line in is chosen. In this 
case, Person A is an observer and Person B is a photographic subject. 

[0057] The scanning line for Person's A left eyes is among the lines NLA and NLA which connect the 
both ends of Person's A left eye, and Person's B cross direction on the periphery of a booth. The 
scaiming line for right eyes is among the lines NRA and NRA which connect the both ends of Person's 
A right eye, and Person's B cross direction on the periphery of a booth, in that case, one eye of the 
persons A is made into Point P, and above-mentioned (1) - (3) type is filled by making the location on 
the periphery of the scanning line to choose into Point Q - as (alpha, theta) - what is necessary will be 
just to choose 

[0058] Next, telescopic motion of the scanning line is explained. Drawing 1010 is drawing for 
explaining telescopic motion of the scanning line. In drawing 10 , if the picturizing point of a satellite 
mold device is set to Q and an imagination view is set to P, the imagination scaiming line in Point P will 
be obtained by performing twice [ R/gamma ] as many scale conversion as this to the scannmg line 
obtained at Point Q. However, in order not to produce the distortion of the direction of a vertical, the 
premise that the person is concentrating near a zero in the shape of a cylinder is required. 
[0059] By the way, since the both eyes of human being whose configurations of human being who is a 
photographic subject are actually near and an observer at a cylindrical shape are horizontally located in a 
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line and are attached, it is hard to sense the distortion of the direction of a vertical by giving level 
parallax to right-and-left both eyes, and showing an image. Therefore, it is very rational to use the 
approach in this operation gestalt. 

[0060] Next, reconstruction of the scanning line is explained. In the remote conference system 1, a 
participant is an existence "regards" a partner as "It sees" as other partners at coincidence. That is, its 
own image is not only photoed, but the image of the partner in a virtual space must be shown. 
[0061] Drawin gJl which can use similarly the satellite mold device in which it explained above, as 
image presentation to human being is drawing showing the condition of the image display in Booth 
BTp. 

[0062] In drawin g 1 1 , the person A as an observer enters m Booth BTp. In addition, what is necessary 
is just to think that Booth BTp took out only the part of the display in Booths BTA and BTB. 
[0063] In Booth BTp, the full color LED matrix EX revolves a cylinder side top around the sun, and 
forms a screen in the shape of a cylinder. The LED matrix EX consists of a train LED matrix EXc of a 
large number arranged in the direction of a vertical. 

[0064] Since the signal SI shows the view location of Person's A both eyes when Person A has attached 
position-sensor DP, only the image (beam-of-light group) which should be shown toward those view 
locations is displayed by the LED matrix EX. That is, what is necessary is just to display two images, 
the image for left eyes, and the image for right eyes, in this case. 

[0065] Drawing showing the example of the approach drawing 12 displays the image for left eyes and 
the image for right eyes, and drawing 13 are drawings showdng signs that an image appears by the 
approach shown in drawing 12 . In drawing 12 , the screen and spacing of the LED matrix EX are 
opened ahead of the LED matrix EX, and the slit STr prolonged in the direction of a vertical is formed. 
An observer can see the image displayed on the LED matrix EX only through Slit STr. Therefore, the 
Rhine-like image CALLl appears in an observer's left eye, and the Rhine-like image CALRl appears in 
a right eye. 

[0066] The LED matrix EX and the slit STr of each other are rotated in one, and the Rhine-like images 

CALLl and CALRl displayed on the LED matrix EX according to migration change. That is, the 

Rhine-like images CALLl and CALRl are scanned horizontally. As shown in drawing 13 , an observer 

can observe a solid image with the scanned Rhine-like images CALLl and CALRl. 

[0067] When it returns to drawing 1 1 and Person A has not attached position-sensor DP, the slit STp 

prolonged in the direction of a vertical in the fi-ont of each train LED matrix EXc is arranged, and 

directivity is given in the direction of the beam of light which comes out of the train LED matrix EXc by 

Slit STp. The slit STp is rotated focusing on the tram LED matrix EXc (rotation). 

[0068] Thereby, all the beams of light that enter into Booth BTp are reproducible. That is, in all the 

locations on a periphery, an image can be shovra to all directions. However, the direction of an elevation 

angle of a beam of light is disregarded here. 

[0069] Therefore, the observer who is in Booth BTp can perform stereoscopic vision, without attaching 
HMD etc. However, in order to show an image in all the location and all directions of [ on the rotation 
orbit of the LED matrix EX ], amount of information increases. 

[0070] Drawin g 14 is drawing for explaining selection of the scanning line at the time of a display. In 
order to show drawing 14 (A) the scanning line chosen by drawing 9 (A) in Booth BTB and to show 
Person B Person's A image, it is shown at which include angle it is which location of the booth of Booth 
BTA, and should show. 

[0071] In order for Person B to perform a binocular vision, it is necessary to show the image for left 
eyes, and the image for right eyes, respectively. The image for left eyes is shown among the lines NLB 
and NLB which connect the both ends of Person's B left eye, and Person's A cross direction on the 
periphery of a booth. The image for right eyes is shown among the lines NRB and NRB which connect 
the both ends of Person's B right eye, and Person's A cross direction on the periphery of a booth. 
[0072] In order to show drawing 14 (B) the scanning Ime chosen by drawing 9 (B) in Booth BTA and to 
show Person A Person's B image, it is shown at which include angle it is which location of the booth of 
Booth BTA, and should show. 
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[0073] In order that Person A may perform a binocular vision, the image for left eyes is shown among 
the lines NLA and NLA which connect the both ends of Person's A left eye, and Person's B cross 
direction on the periphery of a booth. The image for right eyes is shown among the lines NRA and NRA 
which connect the both ends of Person's A right eye, and Person's B cross direction on the periphery of a 
booth. 

[0074] Old explanation is premised on the case where two persons A and B who entered in the virtual 
space VS in two booths BTA and BTB have been stationed. Next, the case where three or more persons' 
person and virtual body have been arranged in the virtual space VS is considered. 
[0075] What is necessary is just to consider that it is the same as that of **** about n (n-1) passage in 
the case where n persons who went into the virtual space VS in n booths have been stationed, since it 
becomes the relation that the people (n-1) of the remainder of the n persons alone see. 
[0076] That is, what is necessary is just to consider the combination of an observer and a photographic 
subject about n (n-1) passage, since it increases as n (n-1) in the case of n persons although the 
combination of an observer and a photographic subject was two kinds in only two persons' case. 
[0077] What is necessary is just to consider 20 kinds of combination, when five person A-E has been 
arranged in a virtual space VS 2, as shown in drawing 15 . Moreover, in a virtual space VS 2, it is 
possible not only a person but to arrange the virtual bodies a and b. However, on the property of IBR, 
since a person's exact geometric-like configuration is not known, electric shielding relation in a virtual 
space is considered as follows, 

[0078] That is, since measurement of the head location by position-sensor DP shows the location of the 
person in a booth, it is assumed that a person exists in a person's surroundings in the cylinder field GZ 
supposing the cylinder field GZ, respectively. By carrying out like this, between persons or the electric 
shielding relation between a person and a virtual body can be transposed to electric shielding relation 
with the cylinder field GZ, and can be considered. About this, work "the arrangement which can be put 
on the virtual environment of multi-view on-the-spot photo data without a geometric geometric model, 
and actuation" (Virtual Reality Society of Japan convention collected-works Vol. 1,1 69 / 172-1996) 
besides the Uchiyama **** can be referred to. 

[0079] However, in drawing 15 , the cylinder field GZ cannot describe completely each electric 
shielding relation between the person C with whom it lapped mutually, and Person D, and between 
Person E and the virtual body b. 

[0080] In the remote conference system 1, it is hard to think that participants stick so much, moreover - 
for showing the virtual body which is close with the person - Media3 etc. - it is possible to use an 
OPUJIEKUTO orientation mold presentation device. About this, work "the proposal of the image 
presentation display near the body "a virtual hologram"" (Virtual Reality Society of Japan convention 
collected-works Vol. 1,1 39 / 142-1996) besides Masahiko Inami can be referred to. 
[0081] In addition, the cylinder field GZ does not need to be the same as the field of a booth, and can 
raise the description precision of electric shielding by taking the range narrowly more. Although the 
upper explanation described how to rotate the mechanical slit STm and to scan ahead [ of the CCD line 
sensor CL ] as an image, pick-up system, an electronic scan can be performed instead of a mechanical 
scan. 

[0082] Drawin g 16 is drawing showing sigris that the camera CM which used the area sensor CE detects 
the image of the shape of Rhme corresponding to the scanning line. That is, the camera CM using the 
area sensor CE which consists of two-dimensional CCD is used, and vertical scanning is carried out 
horizontally, scanning an area sensor CE in the direction of a vertical. By scarming in the direction of a 
vertical, much scanning lines (Rhine-like image) CAL are obtained. What is necessary is just to specify 
the number of the direction of vertical scanning, in order to choose the required scaiming line CAL 
CAL, i.e., the scanning line of a specific direction (include angle), out of much scanning lines. The 
selected scanning line CAL is equivalent to the specific beam of light obtained according to an above- 
mentioned satellite mold device. 

[0083] Drawing 17 is drawing for explaining the approach of the image pick-up and display in the 
remote conference system 1 . In drawing 17 , the beam of light which goes to the virtual view P from one 
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point Al on a photographic subject (for example, the person A) is received with the scanning line shown 
by CI with the camera CM in a location Bl. Similarly, the beam of light which goes to the virtual view 
P from a point A2 is received with the scanning line shown by C2 with the camera CM in location B-2. 
And when Camera CM is in a location Bl, the scanning line of CI is chosen, and when Camera CM is 
in location B-2, the scanning line of C2 is chosen. 

[0084] Light-receiving of these beams of light and selection of the scanning line are performed about all 
the points on a photographic subject, i.e., all pixels while resulting [ from a location Bl ] in B-2. It is in 
charge of the display of an image, and the image obtained with the scanning line of CI is displayed in 
the direction which goes to Bl' from Al* in location BT. In location B-2*, the image obtained with the 
scanning line of C2 is displayed in the direction which goes to B-2* from A2'. The display of an image is 
performed about all pixels while resulting in B-2' from location Bl'. 

[0085] By the way, in an area sensor CE top, the image pick-up signal of each beam of light is acquired 
by reading the picture signal corresponding to the scanning line CAL. It is easy to take out an image 
pick-up signal per scanning-line CAL, and it can be performed on real time using easy hardware. The 
means which takes out an image pick-up signal per scanning-line CAL in this case is equivalent to the 
scan means in this invention. 

[0086] In addition, since human being's figure is long in the direction of a vertical, a person image can 
be photoed to the limit of a field angle by setting the screen of Camera CM as longitude. Moreover, it 
becomes possible by rotating a periphery top for one or more cameras rather than fixing many cameras 
on a periphery to obtain high space resolution with the camera of the small number. 
[0087] Drawing 18 is drawing for explaining the case where an interlace display is performed. In 
drawi ng 18 , the case where the camera CM which took the synchronization mutually turns around a 
periphery top to the sense of an arrow head is considered. Supposing the electronic shutter of Camera 
CM is cut first in the location of A, as for the image FV of the virtual camera VC, only Rhine of the A 
will be updated. Next, as for Image FV, only Rhine of B will be updated if the electronic shutter of a 
camera is cut in the location of B. Next only Rhine of C of Image FV is updated and updating is 
similarly repeated from Rhine of A henceforth. 

[0088] Thus, since Image FV is updated, as compared with the case where the location of a camera is 
fixed, a dynamic image with one 3 times the space resolution of this can be obtained. On the other hand, 
the resolution of the time amount when observing a certain Rhine decreases to 1/3. However, since the 
part of 1/3 changes at the original renewal rate of an image among the whole image, a flicker and 
awkwardness of an image are stopped. 

[0089] Drawing 19 is drawing, shoving the image generation in the remote conference system 1 on the 
whole. As shown in drawing 19 , with the camera CM rotating (revolution), Person A is picturized and 
the image of the scanning line CAL of the shape of much Rhine is obtained. From the inside, the 
scanning line CAL according to an observer's view is chosen, and telescopic motion is processed 
according to the location of a view. It displays by the LED matrix EX turning around the scanning line 
CAL (revolution) obtained for every observer. 

[0090] Drawing 20 is the block diagram of remote conference-system la of other operation gestalten. In 
remote conference-system la shown in drawing 20 , it replaces with the host 11 of the remote 
conference system 1 shown in drawing 1 , and the location Management Department 1 la and 1 lb which 
downsized the host 1 1 is formed. 

[0091] The location Management Department 1 la and 1 lb holds independently the information on the 
absolute location on the virtual space VS of the everybody objects A and B, respectively. If Persons A 
and B move by actuation of Treadmill CT or a joy stick in the inside of a virtual space VS, the 
information on a location will be updated. The information on a location is mutually exchanged among 
the location Management Department 11a and 1 lb, a relative coordinate is calculated based on those 
information, and the acquired relative coordinate is sent to the selection sections 12a and 12b of another 
side. In the selection sections 12a and 12b, the Rhine-like hnage CAL which a partner needs is chosen 
based on the sent relative coordinate. 

[0092] Next, other operation gestalten which applied the image generation method of this invention are 
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explained. The block diagram of the three-dimension interactive TV 2 which drawing 21 requires for 
this invention, and drawing 22 are drawings shoving the concept of the three-dimension interactive TV 
2. 

[0093] As shown in drawing 21 , it is possible that the three-dimension interactive TV 2 added many 
onlookers to the above-mentioned remote conference system 1 . That is, in the three-dimension 
interactive TV 2, Screen HG of TV apparatus STV is a virtual space VS 3, and since the image 
displayed on Screen HG is constituted, the selection sections 14a and 14b and the image configuration 
section 15 are formed. 

[0094] Also with reference to drawing 22 , two or more performers C and D of a program play together 
with the same equipment as the remote conference system 1 on Screen HG which is a virtual space VS 
3. That is, even if Performers C and D are mutually separated to the remote place, they can play together 
by going into Booths BTC and BTD with feeling which immediately a side requires mutually. 
[0095] The viewer AUD of the program which is an onlooker does not need to go into a booth, and he 
operates Controller RCT, looking at Screen HG of TV apparatus STV. Controller RCT is for carrying 
out adjustable [ of Viewer's AUD view location to Performers C and D ], and it is possible to set up the 
view location of arbitration to Performers C and D. The information DTS on Viewer's AUD view 
location is held by host 1 1 A. Viewer AUD can demand the image of a view location which he wants to 
see by sending a signal SI 1 to television station BCS from Controller RCT. 
[0096] In TV apparatus STV, the three dimentional display of the image sent from television station 
BCS is carried out. Well-known various methods are used in the three dimentional display of an image. 
For example. Viewer AUD wears the glasses to which the liquid crystal shutter was attached, and 
displays the image for left eyes, and the image for right eyes on Screen HG of TV apparatus STV by 
turns. Synchronizing v^th the change of the image in Screen HG, turning on and off of the liquid crystal 
shutter of right and left of glasses is changed. Moreover, a lenticular lens is applied to the front face of 
Screen HG, and the compression image of the shape of the object for left eyes and a slit for right eyes is 
displayed in the back of each lenticular lens, respectively. In tiie three-dimension interactive TV 2, two 
or more viewers AUD can demand the image of a favorite view location by each controller RCT. It is 
the same even if a performer is three or more persons. Moreover, it is also possible to pile up a 
performer and a background image. 

[0097] Drawing 23 is the block diagram of the arbitration view mirror 3 concerning this invention. In 
drawin gJl , an observer and a photographic subject are the same person by the arbitration view mirror 
3. That is, Person E can go into one booth BTE, and can see his own image from the virtual view of 
arbitration. The information DTT on its physical relationship is held by host 1 IB. [ who regards as 
himself] [ who is seen ] 

[0098] In an above-mentioned operation gestalt, although then [ delivery and ], the image for an 
observer is constituted and displayed in the booth in which an observer's Rhine-like image CAL of a 
photographic subject is, the voice uttered from a photographic subject with this and the voice around a 
photographic subject are sent to an observer's booth. The sent voice is reproduced by stereophonic sound 
equipment in an observer's booth. 

[0099] In an above-mentioned operation gestalt, presentation of the hnage pick-up of a photographic 
subject with Camera CM and the unage to the observer by the LED matrix EX may not be an entire 
interval on a periphery. For example, you may be the section of 180 degrees ahead of a person, or the 
section of 120 degrees. 

[0100] In an above-mentioned operation gestalt, it is also possible to replace v^th the CCD line sensor 
CL and an area sensor CE, and to use other image pickup devices. It is also possible to replace with the 
LED matrix EX and to use other display devices. In addition, the structure of Booths BTA and BTB, a 
configuration, a dimension, the remote conference system 1, the three-dimension interactive TV 2, the 
whole arbitration view mirror 3 or the configuration of each part, the contents of processing, the contents 
of actuation, etc. can be suitably changed in accordance with the main point of this invention. 
[0101] 

[Effect of the Invention] According to invention of claim 1 thru/or claim 10, it is possible to obtain a 
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reality as if human beings it is separated from to the remote place minded. 
[0102] According to invention of claim 4, the beam-of-light group which comes out from a 
photographic subject in all the directions is recordable. According to invention of claim 5, a beam of 
light can be shown in all the directions. 

[0103] Since it is easy to take out an image pick-up signal per scanning line according to invention of 
claim 7 and claim 8, it can picturize on real time using easy hardware. Moreover, since human being's 
figure is long in the direction of a vertical, a person image can be photoed to the limit of a field angle by 
setting the screen of a CCD camera as longitude. 

[0104] Since only a required image pick-up signal is chosen according to invention of claim 10, it is 
easy for amount of information to be reduced and to transmit an image pick-up signal to a remote place 
on real time. 



[Translation done.] 
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EflftH±©ffiStfiS{ctec»r«lUi L/r}i«fi-^{catft-r 
■sJsn^a-cAof. x'jrH2>if. sc;. friaoEffi?! 
.■±i©8l^^*imM4!SiDi>:^ri6)iiIfto:^[6i«:Bii§ax >; 
TH2:^-9-*^L/. -e©^gi®cc>Ftic.Lfc7'f >t*;©ir 
ie5t«8*«iffl t rBiiia}ati!fi^«:s:»if 5 fci«)©^# 

(0016] i^^JB 1 oommci^h^sa. mux. >; 

©7 >t«©}i«!fi-f ©**»6 , i®»©<smiS(c-en 
-eh^tic.-r S7 ><^©ffi«ft-^?:jaw-r^jaiR*s«r 

[0017] *^B^©Ji«f^SiLr, «aj^{a:ig7cc^n 

$*aM-:>RJi±«ri]|g#itt-r S C C D ^ >1^C 
L. RO*CCD-5"f >-l2>lJ-CL©BiI:^«Cj9it*(S]«Cia 

a3*ac c >H2>if c L^rtp'C^i L-riHiiE-rs;^ 

(0018] c©}i«!Siaccj:-5-c. ns±©-r'<t:© 
^si'Cht.>xt^x<Di3\^ictti?>mm*^^i^^*^^' 

*K8SP©'5^©*'5fiiS©M':>*>S}^l6] (ftg) O^tSl 
(0 0 1 9 ] */c. *^Bj©te©lilS^S<!:br. t^i 

«ig 1 6 (c^-r J: ^cc. 2y:7cCCD*»6^cSi'jr-fe 

tfc E?:ifiiI:^l^^{c^2L/^^^!)ie)*¥:^|fi]^cSlJ^S•f- 
•s, iflii::^risi«:^-r«.ci(cj;-5-r#-»©^*i*5ff 
6ns, ^i(©^i®©'5^©*>sci[a©Mo*s::^ifi] 
(flS) (D^iB!K:J:Siil««. 

(0 020] 8fi^#^©iHft©ffin^©/cS!){c> T'^-C© 
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[0 02 1] ^^mMOmfr^^fHtbX. m^Mscc^ 
[0022] 

[ 0 0 2 3 ] 0 1 (.Chi^^X. AmAJSiUA^Ekt. 

;^BTA. BTBtcA^CiCCcfcor. ^2^^-r<t^ 
CCA^A. Bt3:iSffi^^VSrt'C-^tc/M.T^a^tT 

[0 02 4 ] ^cfc, 3Aa±<oAmi)^m^(^m^mu^ 

^tg^ccti. 'en'en:^-xtcA5citcior. ^tffl 

f)iX^6. 

[0 02 5 ] a3^c^-r<l;^CC. :?^--XBTACCti. g 

^;^Ex. EX"-;!)5fii^e>nr*jo. ctihf)m7f^Lt£ 
I ^SESti^s^ cc ^ r cc A ti A (Dm 0 a-c [pi 

<Z)^iiiS«7&5a« («S5) $n^>. LEDvh'J^'XE 
X?:)iIifeT^.Cci:tcj:0. A!B3ACc*tUR®Wcii^^ 
!Sir:r^« o^O. T^-J^BTAfiiJitg-tliK-ft^Mr 

[0 0 2 7 ] A^^ACDHfiaJtC«{4a•t2>1^DP7^^5m»P^^ 40 
{4g-b>-t^DP/^^6SiA^aA<0{4^O' 

60ff-^S HCj:-^r. >^-XBTAWCi5&t€)AJB5A 
(DMKt^tta. o$0^-XBTArttCAjt:f-5>iEii:^O' 

[0 02 8 ] LEDv MJ i'XEXCDfrffiCC;^'; h^r 

^t:f. 7 h^cJ:0li^il(Dtl7^:^|S]^^g^S]t4:|:}#/c-li• 
-^>o -:f-:^BT A\^^m^mm(Oi^j^Mm^^f)^r^x so 
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(0^ttfjtyCMiiCj:'z,XWLm^ti^o Chlit. SCUC 
[0 0 2 9] tfc. LEDvh 'Ji!7;^EX53:. ;^7y^C 

^x. ik(0T-^mm(>ci6i^^xA^A<Dmi^(D^^^M 

[0 03 0] -/-^BTACDl^KMtaj, ±1j\^m<D hl^ 

hu -;. K^;ucTtJ-^c;:>ffi)^ccfc;c-c^SiiL. AI^ac^ 

tcv^6')^mRai5\^4:{ins2tbxmt}tto 

[0 03 1 ] iJtllJ<D^-XBTB(DmfS.'^±^(0-:f-7. 

BTAomf&tmcx^^. mi^m^x. m^mty 

6cDfi^Sl. S2CcS-:5or. ffijesrtSVS Irttcfc 
-SA^BilA. Bmoi^imi^'^mt^fcibcot^::^ h 1 1 . 

AL^mnt^fc^<Dmvii^\2 8i, i2b.s;>\ l 

EDvh »; i'XEXCc.^O^-rvt^iiiflECAL^r^TKL 

xmm^m^t^tci^omimf^m 1 3 a . 1 3 b A^ga: 
[ 0 0 3 2 ] h 1 Hi, Ai^?A, B<Di&m^mv s 

A. Bf)K h F S^i/CTXEii^a -rXr-Y 

[0 0 3 3] iSJRSP 12a. 12 bXitt. h 1 1 
e>ia^6n^A1*JA. BCDf4gM{;^cDt§?8DTR. ^^CCiS 

AUt. iii»«^SP13a, 1 3 bCC^6n-2)o oi; 

[0 0 3 4 ] iii»«^giJl 3a. ISb-Cti. A^A. 

^ (ftS) ^mtmmm-^\.^x. ^^>y;ii«cA 
mA. Bm(o^^m%^c^^bx'iit>fih. ^mt^mB. 



( 0 0 3 5 1 3Stl^g[Jl 2a. \ 2bRimmf&m\3 
a. 1 3 bti. -eh-enST'-'XBTA. BTBC7)fi<^ 
(^cm^ihtiXi.^^. ttc. t^xh 1 1 (DtSfiE^Wr^Ali 
mmmK -:&XeiS::^-XBTA. BTBcOifiiJJtc^ 

^nrfco. ctie>«iLffliKii:fffl(cfcCi-c. iiftiiiiScca; 
t^mmm^. tfc. atRgpi 2 a. 1 2 bso' 

lj^«^S[I13a. 13bti. r3>e:."^?SO'j®^/j: 
[0 0 3 6 ] i^Pg^SSi^xrA 1 (cJ:-9rxA--X/j:3 

liffeta:. GBRWJi^S-Cl3:^c< I BR&^Aj:^S5CJ;-o 

[0 0 3 7 ] apg^^i^Xf-A 1 CC:foC^rti. SS^^i 
[0 0 3 8 ] tC6V. m^(D\ BRCDffli$<bLr«. 

[0 03 9 ] ttc. {^*ccfci^-c. Am^c^^mt^.o 

Ucmmmo:>mM" (3;X7£H«:3>7tU>:^ "9 
6,1-3 ,13/lS-19g6 ) J o H^gfffllitS^pfei^ 

( r sin0-R sin^ ) / ( r 
^/c. r = 7c/2 + n7r (n : a,m) Oi^, 

r COS0 - R COS0 = 0 ( 3 ) 

mo ( 1 ) - ( 3 ) ^t* . m 6 tCTj^T^ ^ P;&s^ 

[004 6 ] ±-CsK?«L/cJ:^(C. >ttm<tfd:^!a(*M£^ 

[004 7] ^m^mt^^^T-A 1 tciji^rtj. #»n#t? 
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[0 04 0] *||]MlifJS§CDiS[lS^^i^;^r A 1 rti. A 
^A. B(D/^0/^^6HS(0i^^/c^l»CcS':J(.>r. ttS<D 

[0 04 1] ^4ii-fi5Mi^j:3;^7i;^Pfl^lftH^-r^fci?) 

i^^tth, tfc. f^.px{tmim^um('cnEmx^rj:{,> 

^mmt^t. ^»M<Dmm^ti^x.^.p(>cmmt6^m 

[0 04 2] u/cXfioT. mmmR<Dm^±x(Dmi^ 
^mbxh<cttfcx^. ^tii^mr^i^^x^i^Momm 
^mx^^.p^m^^um^nmrnt^c t t^'^mx;^ 
6. tfc. j^.p^mm^^<o&m^'\:^tm^6t. j^.p 

20 [0 04 3]:>:tc. ^j^tmmoct^z^^XTcW-mxd^ 

^mMhic^<mxhh. mb{tf^pi)mm.m 

[0 044] HBtCTn'TJc'^tC, Kfigi^R^. R#,0^ 

^^\:^tbfc4i^Ro:>nmtbx^^it^n^. ^.pom 

m^P (r cos4>. r sin<i>) tbX. C0^.P(>mb 

tfC^.r0(onmxAm^mi^^^6. co^mf)^. 
m^^R(0[Hm^^mmLfci>(Dx^^t^ . -jz^t^^i 

30 i^<D^m±<0^^f^.^m-yXi6^ . ^<D!^.^Qtth. 
f^.QOl^UiQ (R COS0. R sin0) <hfc^. 

[0 0 4 5 ] cc^it. ffil;CD.^.QCc4(Slir;Xc?> ( i ) 

- (3) ^^i^i-r^o s-r, 

a+0 = /3 + 0 = T (cons t) ( 1 ) 

cost/) - R COS0 ) = tanr ( 2 ) 

A. BTBmmmRmm^^^^ctf)^x^.6. 

40 [0 04 8] 07{i:/-XBTmtc4dO:r^ia«i<Dt^?l^ 

^-SOTR^r^^n-Ct^-So :/-XBTmrtCCti. m 
m^tLX<OA^Ai)^A-oXK^h. tJih. :^-XBTin 
{J. •:f''XBTA. BTBiCi^^im^SiOimo^ 

[0 04 9] ■:?'--XBTni(cji, jfitS:^[Si (0^007 
50 -So 5^CC. CCD^>f>-fe>1fCL(7)Bir:^CCfcCirSS 
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[005 0] cncccfco. Ris±cD-r-<r<Dfi[figccfeti 
[0 0 5 1] ±i^E<7:>:/-XBTmO{afl}^. ^BJfflSCC 

[0 05 2] ;xcc. mm.mm^c^r>xtm-^tiht^ 
yit^-fom^cr>\,^xwimrh. m%\tmmmvs\n 

[0 0 5 3 ] %<0m 1 ^Cfrst^ ^ CC, Sl^ffl-Ctigggt^ 20 

P^rr:;^-;cBTA, BTBtcAori^5>A1^A. b 

s irtrc^(igMl^«:j;0. §>^-;^BTA. BTBt? 

[0 05 4]I§9 (A)tCtJ, A^BT&^em/cA^ejAcO 
m^^nWi.^hic^^. :/-;^BTA(Di'0{4SrcDja 

cDii^tj. hm%t^%m\r>^'^im^xm . 30 
6 ti * 0 \m^xhh. 

[0 0 5 5] A1^9B/)WK4mi^tf^j:^/c*?)Ccti. S 

A% b <DW^tKmk<o%Win<m^^^j^m l b , 

NLB(Offfl5C^5)^. m^<Oit'mht. :^-X(Dra± 
tc^tfl^r. Ai|^JBCD:&BS<tAiaACDi!i:&lfiICD«^^i^ 
iBSNRB. NRBCDr^CC$>-&„ ^(D^CC. A135BWi-r 

^,'=^,Q<htr. (1 ) - (3) 3S^?g;^c1-J:^(c 4o 

[0 0 5 6 ] 09 (B) {cti, AiB5A;)^^m/c 

[0 0 5 7 ] A!^A(D£Kffl<7)^^ti. y--X(7)RII 
±CC:*dl^r. A1i5ACDSig<i:A1J5BCOiH:/3fS)COia|ffi$ig 
^«iNLA. NLA<DffflCC$>§, ;6iBffl<D^2«l«. 
-X(DRJg±(C*5CiT. A^BlA(D:6BK<bA1^B(DiH:^irSj 50 
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a)MJa^*£-5i*SNRA. NRA<DfffltC^>e„ ^CO^CC. 
AJKJAC7)C^-rn5&^COig^,'^,P<hb. iStf^r-S^^ifilOR 
/^±r<D(4a€r.'=5Qi ur. ±a(0 ( l ) - (3 ) 

[0 0 5 8 ] ^xtc. itm^mm^'^\.^xmMh. m 

^1 occ*jt^r. ^MM«ffl<D}i^#.^Q. mmtm 
^A?trht. ^.Qixnht\fci^mcnh^/y{% 
o^7.^-)\^Wk^Vi^cb^:^->x. ^S'xd^^m^u 

c * tc^ cc (i. A^/jm-^^f^ififc Rf3ft^(c u r c ^ ^ 

[0059]iC6'C. ai^(*-C*^» AffflcZ)ff^ti:^^ 

^m^mf&< . a^#-c^^)Afflco^a|lgt^7k^^cM^ 
[ 0 0 6 0 ] ^xcc. "^mmsmmmc^^^xwmth. 

[0 06 1 ].±^cSiH^o/c»iSl[l8Wti. AF^^CD?*^ 

;^ B T p (c*jt:f ^W^Wf^OW^^^mtmxh^. 
[0 0 6 2 ] ^ 1 Uc^jc^r. :/-XBTprttcti8l^ 

^iOTOA^KjA^lAoTCi-So J:c:fo\ -iZ-XBTp 

ti. 7'--;^BTA. BTBtc4t5t-t^^^®cDgU^(D^ 

^ 0 ffl 1/ /c ^> (7) i ^ A n 6 3! J: C ^ o 
[0 0 6 3 ] :/-XBTpt?{i. 7JU^^-CDLEDv 
hU^XEX?&iRtgiM±^fi:lEU. Rgit^tc X »; - > 

[0 06 4] AJ^A?&^(ij[a42>f-DP^]|(0 Wr^ri^'S 

tli® (Ttm) CD^^LED^h'J^'XEXraTnT 

[0 0 6 5 1 ^12 &3:£igfflCDi®»<h;&|gfflcDli»4^ 

^'oxmm^n.^hU=f-^m-tmx^^, ^i2ccfcii 

LEDvh »;d7XEXCDfJ:^CC, LEDvhUi'X 
EXCD^7n®<5:FyiPg^$>t-tr. V 
VST vtmV)hnx\.^h. ;<»;*;^hSTr 

(o^^iiLrLEDv h ^';^EXcc^^^n-5iB»^ 
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[0 06 6] LED-^hO ^:^EXRZ^:^^) y hSTr 
'ji'^^EXtC^TT^^n-B^'Ot^iatSiCALL 1 , CA 

CALR i^i*¥:^fSj^x=^t>?n^o siacc/T^-r 
LI. CALRHcj:or. iz:(*iii^^isig-r^c 

[ 0 0 6 7 ] 0 1 1 tCRoT, A1?JA7&i{4S!4r>1^D P 

X c(DBu:^tc4ot^Tifiit:^f^tcsa'^x y h s t p €r 
lesL, x'j hSTptc^oT. ^iLEDvh 
EXc7:i^6tB^*{^(D^fS]CcJgfnH4^mcli6o ^(O::^ 
'J 7 h S T p ^?|JL E D V h t?';;^ E X c br 

[0 06 8 ] Ctitcj:0. :r-XBTp<D4'tcAo-C< 

fSi^Mir^„ 20 

[0 0 6 9 ] L//c7&ior. ^-;<BTpcDctJiCCi^>|g^ 
?5^-C#-5. flL. LEDvhUi^^^EXCDlBliEilliiJitD 

[ 0 0 7 0 ] 0 1 4 ^ia7nB#tc*jt:f ^^SiSOiSjK^Ift 
mt^fc^o:>mv$>^o ^14 (A) tCii, ^9 (A) 

AOm^^A^Bdcmm-r^tcl^dC. >^'-XBTA(;):/ 

[0 0 7 1 ] Ai^B75iMIM3x<*tI^tfJ^j:^/cJ6tC{i. £ 

OMRtA^AOmiyi^omm^^^mNLB. NLB 
c!)liatc||7n5n^o :&Kffl<Diii^ti, :/-;^tOR^±cc 
*5C^r. A«5B<0:&BIiAiB9A<Di}i:^r^CDMiiS^iS^i» 
NRB. NRBc^P^^cHii^Sn^. 
[0 07 2] 014 (B) CCti. 1^9 (B) VMVihfc 
^S?::^-XBTAtCfcl^-C|i^L.. A1?3BcDiS«S^ 40 
AmAf.cm^^'r^fci^^. :/-XBTACD:/-;^£0<h'CD 

[0 07 3 ] AmAi)mmiLmM.^^7ti:^fci^y(>c. fcai 
Amomiji^om^^^^mi^LA, NLAomcm 
Am A <DWR tA^B omiifiKDm^^^^m n r a . 

[0 07 4 ] ^^xomm^t. vm^mys\H(c. 2-0 50 
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<D-f-:^BTA, BTBCCAo/cZAOA^BJA, BJ&Sffi 
V S 3 AtLhc^A®l<b(Sie^»?&^ie^5 n/cii^^# 

[0 07 5 ] iSffi^faiVStC, n{BO^-;:^CCA'^/cn 
A*ig2i^^n/cii^rtJ. nAO^^<DlAf)mn<D 
(n - 1 ) ACcme^-S. <hCOB8«^CcAj:e(0-C. n 
(n - 1 ) m^^C-:>l^X±mtWim<OCt^^^tiiitJ: 

( 0 0 7 6 ] 0 . ta^g<ba^fticDffl^^t?H+ 

j&s. zAo^om^v^tzm^x^-yfcf)^. nAom^ 

CCtJn (n - 1 ) iiOiCte^in-r^cO-C. n (n - 1 ) iS 
J:i.^<DX^6. 

[0 0 7 7 ] ai 5CC^-r<fc^CC. ®SSRIiVS2rttC 
5AOA^B9A-E;<)SEg5n/cii^^^i. 2 0iif3(Dffl 

tai. AJBJO^rtiAj: < , M^Hi/iWa, h^mmt^c 
th'^mx^^o (ML. I BR<D14W±. A^lOEiigJ'j: 

[0 0 7 8 ] tUt)io. {4g-fe>1^DP^J:€)SSgP{4g 
c7)it^l]tc J: o r {^OA^oHmictm^ -oXi^^^co 

x\ A^om^^c^n^timtimGz^mML. Rtt 
mmGZ{^(fCAm^us.t^tm'MLx^<. c^th 

CtX. AtlOfflSffl. XtiA1^ilS?ffiiB5(*iCDiiiK^ 

n^mi^Gz t<oMim%f^w^i^^x^^^c 

i^i-C^^, C^lOC-TJli-C. rtOl^-ffe^ "mMJ^M"^ 

1 .1,169/172-1996) ^^m^^ C ti)^X^ 
[0 0 7 9 ] Ot^L, m \ SCC^aC^T. Rtt®^GZ755 

K<^Hcmfj:^fcA'^ctAm<om. Rzj^AmEtmm 
[0 0 8 0] mm^mi^^T-^ 1 cc*$o^t&3:. #Ju^i5i 

moXl^^immt^^Wri'thfiat. Med i fJii: 

htih. cntcoc^-c. fim^jgffiif ''mv^^&mm-m 

^^f^'- ^ 1- ;u r 'j f- Y ^^A^iSX^voi .i,i39A42- 

1996) ^#MT^Ci7iSrt^. 

[0 0 8 1 ] t^^. Rtt^lSGZti. :/-X08Bia<t[5| 

}g{^3^ cb b r c c D ^ >f > -fe >i^c L (DSJ:/^ -ctsww^cC 
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[0 08 2 101 etixvr'feV-tfCE^ffll^^c;^?^'^ 

(^-ot^ist^) CAL>onie>ns. ^st^^gjso* 

C 0 0 8 3 ] 0 1 7 t3:iSPg^^->;^f*A 1 ^*5Ct^ffi® 
cfc-^r. c i-c^$n^^it«-e§:)t$n^, lai«ec, 

.'^.A27:>^e>(&m'^.P^[^:*^^7fe»3:, {4gB2 0C^5,^ 

[0 084] cn6^i^(os^sc>'^fii^(oaw{i, 

¥<*±CDT-<TCO,'S. o$0{4^B l*^6B2CCM^ffl 

-c. (iitBr Kifcc^r. at ^^bt ^m^'yii 

2' tC^aC^r, A2' ;!?^6B2' CCf^^^^fSl^C, C2 
[0 0 8 5 ] <i:C'5>'C, xij7-fe>1^CE±tC4(Jt>-C. 

xr^fflt^r•jT;^5^>rAr^f^c^/)^-c^5. coti 

[0 08 6] AW©^t3:lfiit:^[&I^cSl^(D-C, 

[00 8 7 ] SI %\t^>^\y-xm7V^^^=r'ofci^^ 
xmhtxfctt^t. mB.tfMvVC(D^^?V\t. ^ 
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[0 0 8 8] C(D<t^tC?*»FV7&iSSr3n-5cD'C. tf 

>ccag L /ci ^mraoi^fsstJ 3 ^cD 1 ccigEii^r 

10 C-^U^^mTLhtLh. 

[0 0 8 9 ] l§ I ^\tm^^miy:^'r2^ I CC*5C:f-&Si» 

^^±^m^cn^tmx^h. isii gccTn-Tcfc^tc, lii 

T^»:^^vCMtC<i;-:,TA;e3A^tel^L. ^ 

j^^iSCAL^. HiE (^m -r^LEDvh'j^^^E 
[ 0 0 9 0 ] ^ 2 0 titeCOfttfe^SSCD^PH^^i^Xf- A 

20 \ Q.<D':fu ^^j^mxhh. 02 0tC7n-r^RS^iS^';<f' 
A 1 artJ. 0 1 cc7n-rjap^#iSi>;^f'A i cd;^x h i 

aisui 1 a. 11 hi)mi^ihnx\.^^. 
[0 09 n {4S!@iiaii 1 a. 1 1 bti. sai?9a, 

■r^i, fi^cDm^Ri^issf^n^o mf^mm i a. 

:&C7)iStRglSi 2 a. 12btCii-i>, jSi;?gpi2a. 1 
[0 0 9 2] ;XiC. ^:^qgcDia«^:^=S:^fflL/cffe 

[0 0 9 3 ] 02 1 CC^-Tcfc^CC. 3;X5c>C>^'^^7' 
40 ^^7^n^2{i. ±a<o^PB^^'>XrA nc^Stof^ 

>^SSTV(7)HffiHG*i<SS^faVS3r*)*9. lili 
HGiC^^T-5ilffli^«fi£-r'&/ce6^, jltR5P14a. 
1 4 bS^CJ^limMSPl 5 7&^^C:f6n^o 
[0 0 94] 02 2=S:*>#MLr. SfflcDffiiiCDffiiSS 
C. DtJ. iiPB^aSe^;^f^Al <i:PHi;^j:«gCc<^or<S 

^ravs3r$>^HffiHG±-c^^?s-r^o 

50 C, BTDCCA-S^CitcJ:^. ai^^T <'§)tcCiS J: ^ 
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[009 5] mm^v$>hmm<otm^A u du. 

S I l^f*Ub'^BCSCCj||-SC<f:tC<i:-:>T. g^cOM 10 
[0096] f-bt^i^3>S^gSTV-C{i. rUtr^B 

[ 0 0 9 7 ] 0 2 3 i(t:^mm('C%%iiMm^. ^ ^ - a o 

[009 8] ±5EcD^m«tctec^-C. M¥<*co^ Y > 
t^ii^CAL^Sl^^<ot^^^-xiciii«3. ^crilS 

[0 09 9] ±ai<D^JS?e.^{Cfcli'C. :^^5CMCCJ: 40 

mti. Amornioo 1 8 oscoK^xti 1 2 osoie: 

[0100] ±^(0^mBB^ci6i.^X . c C D 7 >f >-fe 

-5. -eoftfe. >^^;^BTA, BTB0D«l3§. Jf^. 

®PiSSi>Xf AK 3;X7C^>^^^r-r >^rU 50 
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[0101] 

[JfeWto^Si^] 1 7^Sit*ii 1 O<Z)«0^(cJ:^ 
[0 10 2] iS5)c^4 0[)^?BtCJ:ai. tS^^i**^^)'^^ 

[0 10 3] im^iRmmmBomm^^t. at 

C C D :^ y ^ CDM ^ $il ^ tc iSST ^ C i iC ^ o r , 

[0104] ig^Ji 1 oomm^cj^^t. '£^wm^m 

[^3] ':r^x<Dn^^SL^n^tm'Ch^^ 
[04] -ftaB^;^^3;X7c^^^i»0^T'5./c«?)<Di^r-$> 
60 

5 ] 2 *7c«r(7) 1 #.^&ii^:^m^i$i0^-r S/c 

[^6] z'^XTzwrn-cox^.^m^^umwrnthfc 

[08] {Sffi^rarttCfcC:f>2>A:K5COftSM^S^^-r^"C 

[010] ^iSo[)f*iffi^coi^'rsj&^'r^/cfi?)CD0*c^) 

[011] ^"Xtc*jt:f^iiitSE^^cOtfc^^:77^'r0-C^ 
[012] SEIgffl(Dil»<!:OTffl<Dli«S^^?i^TS:^S 

[0 1 3 ] 01 z^cTfstismc^^xmm^n^^^^'^ 

[014] ^^mc*sC:r^^«cO3itf^^lft0JT^/cfi?) 
<D0-C*^o 

[015] (E®^f^l^tc5 A(DAi^SC^2':)<;)(Sffl1i?{* 
:O«g^tl/ct^fig^^'r0"C^^c 
[016] xi;7-fe>1f^fflCi/c:^^^CCj:*:)^SJS^ 



CIO) 
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17 



18 



mil] &m^mi^:^7'j^(>ch^i6i&i^Ram^.(Dyy 

mis] '<>'^i^-:^mfr^^:'ii-ofcm^^mmt^tc 

mi 9] m^mty:^'rA(,c^iimi^^m±w^ 

m2o] it<omM¥M(omi^m'-^^T AO-fa y ^ 
m-v^^o 10 

[^2 1] *^WC{S^3;>:^-^>^?^d?x^:/rUl^ 

m^o'm] 

1. la i&m^miy:^TA mm^jmm) ^ 



2 s^^^c-r^^^^^^f-^ ^rbe misi^f&mm 

11 ;i^Xh (mt6^m) 

1 1 a. lib {i^tSgP 

12 a. 12b mViSi (mtR^m) 
13a. 13b mmfS,mimm^m 

A. B. C, D. E 
BTm -/-X (ti»^®) 

BTp -/--x imnk^m 

CM (}g«*S) 
CL CCD^^>-^>V (JatS^i^) 
CE xijr-fe>1t- (tg{?!^^) 
STm X «; 7 h 

EX L E h i; (^^^S. ^n^^^) 

s T p X V h 
CAL ^SiS (^-rvt 




13a 



BTB 



11 



fPTRl 



CAL 



13D 



ms] 




CAL 



J ai ^B^N^^ 




BTA 



112] 



CALL1 



a 




V81 fitfl^W 





[020] [1221] 





7P> \'^-i>o:>^^ 



(72)^0^^ mm & 



mmtPltS|iE7K7c3 -13-16 



(19)R*@»fF«* (JP) 



(12) 5^ ^1 J|# 1^ ^ « (A) 



J|^^¥10 -327431 

(43)^5BB ¥fieiO^(1998)l2^8 0 



(BDintci/ mm-^ 

H0 4N 13/02 
G0 6T 17/00 
G 0 9 G 5/36 5 I 0 



F I 

H0 4N 13/02 

G 0 9 G 5/36 5 1 0V 

G0 6F 15/62 3 5 OA 



(2l)fflB#^ 


4$g|79- 133160 


(TDttJKA 


000006079 










(22)ffl«0 


¥^9^(1997) 5 ^23 B 




















596145318 








Aft-^T ATttSW 








3e«a^t3<«Ttrl6»2-31-14 






(72)«?g# 










^«^:?<(^rfr»H2-31-14 
















iic^m^M^^^ 1-2-19 






(74)waA 













(54) ^m<o^m im!m\z^n<bm»^mfimRxmmmf\z»»ms 



(57) imn^) 

mm) mmmhxi^^Amm±i)i»>tc*^h-mc 




1 

(cfD i; fc:^i6]KSJia7fe*l*s^ t •& . 

2 ia*scDm'ffi2ii(c *} w s iSffe^fiSii^s. 

i€3^Xg3 ia«S(DiEi!^fi(C4c5lt-£>il{|»^l!gS. 

ff;^ii3iat£oiE'e^ffl{c:teiti>ii^^siji. 
mm6 ] mmsi^mt. s^fga^ss^M{c|^^*>^^fe 



(2) l^mW- 1 0-3 27 43 1 

2 

D5:^i:iIftco:^[S)«c9iiiax';r-fe>i^*3tSL, -e 
©^a^ccjtttt. L /c ^ -f >t*;©frfa3feia?:«^ai 1^ -cgiiia 

10 i. 

ngsaiaffe*©?:. (Mgafflftffi±«:fctf ssirgeifem'S© 

0] tiiiai'jr-fe>if*^s-r5fii![©^s 
iSKC J: -> r f# 6 h-5 ISSSt© V ■< ><^©is«m#©*/>> 
6, 8!Si©<g-'Ba'^,K-en-€'ti*fic.-r s ^ >«©}§« 

3g3)t^g§ai£©}a^$^s. 

[«W©i¥iffl)5:ltti!fl] 
20 [0 00 1] 

C0 00 2] 

fii®<'Ps!<;:^SK:tS. GBR (CeometrvBased Rendenn 
q) RO^ I BR (Iraaqe Based Rendering ) ifii>i>, 
[0 0 0 3 ] GBRti. mWi-^<.ifihm^^hiiXK^i> 

^mvi.'o. !B5(*©jftf5]*f^Ji'*7£ccorb>i^u>i^ 

<D>)7<)7-^ *a-r©«Bst-c4)€., 
[0 004]-:^, 1 B R«. m^ommmTcic 0 

13. ia^{c*st,»-Cif5SA5rS»-C4)S. IBR-CW. i^i* 

[0 0 0 5 } sr. ^PiJ6{c(inri>5AffflPi±*5#^ 

©#fln#©®-ta^«. ^©g©ef=5t-*^7tcj:»)liS5 
sns, «»<i-^«ii(iia^-cjiPaiftfc*)5<fe©Mcci^ 

ft$n. •5-©SCcg9;S3n/cl57S^S«cJ:'3a7n$n 

50 



3 

[0 00 6] 

^mt^^T-^vii. mum^coi^mtm^^ tins') . 

[0 00 7 ] vrvf-^ *jas&afce*(c. stHcpgrx 
#jni#{cjpf L-T:ffi;t©(4S{cis::£ i/ftita^.A^ h<o^»m 

C i t3:@*r <0. Vr<)r-< ©|S]±« 

[0008] :^m\t. mommitcm^-ctjiStitc'b 
©•c, aPiJa^c|»n•ct,>^,AralHI±*i*/^:A>i-l{c/^ 
Lt:t,»-s^©j: ^>^c v T 'J f- Y ci^frBiggi-rs 

[000 9] 

mm^m^r^fcifxo^m] i ©nwcc^-s.:^ 
i!S¥^©&^*>6Sftb?ns7feiSif©5%. (Sffi 

ffiffl±©ffifafigK:fe(,»r«ift^Sfc J: tj orfats 

L/c{4s«ciSi®W(ci2gshfcjft:?tt©&**>e.atrfagi 
^t©*M«ciSjA>or3fciS*<«ajsn5J:^'K:. mfiafa 

[0010] ia^JS2©^H.g{c<S2,KS{3:. 

Hiiiaffi^m^ccs^c^-CHiriajfei^^fi^ L-cii^*S5^ 

[0011] iS3)<^3©S?g{c0^-2)SS-C{i. Mail® 

ao{cs4?>aSi©:&rsj(ci6i*^^jfe*a^-e©:^ 
isiS{c«^ffiL. HtriB^^s#s». BJrea}g{S#®Kj:-,-c 

[0012] m^m4<omic%i>i^mva. uiawi^ 



(3) !NfM¥ 1 0-3 27 4 3 1 

4 

> ht^mi. iW5©^BSic<S5KS-C». u 

[0013] m^meomMifCUhi^mrcit, miWiisi 
^mt. S!ria<sm-iScc(fij*^')itiS'&. friaiss^jjim 

[0014] m^7<omMK.%i>i^Evi,t. mim^ 

^msomicmsisviii, msmm^mt. mam 
mmmmimavmsmm-micmxm'Ximt 

[0015] mTmQo^mc^mmt. mm^fb 

Efl«S±©«S?(4a{cteu-c<S^Hl L-c««ffs^«cgE»-r 

r-k>v^^u. ^©^2*atc^ttjsufc^-^>t#j©«5 

[0016] 1 0 (D§mi>c%immt, ifiax >; 
r -fe >-!^-?:^a-r4iS8![©^)^cca: oTiien^ffijgt 
©7 -< >t*;©fii®(i#©ttiAip> . is?sst©<5m^^.{c-?-n 

30 Wf?.. 

[0017] *^B^©}i«^l9:<i: tr, eflI;tl3:ia7{CT^ 

1-J;^ic, R^±{c*50-c|fiil:^(SjK:iiy:sJ:^iciBS 
S *:Mon)l±«:liiE^ltl-r S C C D 7 -<>-b >1f c 

[0018] c©ji«isiaccj:-5-c. Fim±.<or^x<D 

40 3^gp©5%®AS{4g®M^&5:^iS) (ftS) ©jti^ 
©Haw. **B^{c*swi ^ ><^iifii-c*4. 

[0 0 1 9] 2f:^?«©ffi©ffi«^Sibr. m 
tiS 1 6{C7i^-i-J:^{C. 2;^C7cCCD*»^tc«>x";T-fe 

SSiS:^|fi]«:^-r.2>CiCc:J:r.rf^3S©^*l*ifi 
6*15. ^i5®^i®©^^©&^>fig©ja-:3«,S:^|n) 

50 [0020] fii^#'^©ii{fe©a7K©/ci*{c. -r-^r© 



(4) 

5 

[002 1 ] :^^m<Dmfn^i^tbx. m^i^ms^cjir. 

[0022] 

[0 02 31^1 fCfcor . AJB5A;S^0'AJB9B{J. 
^e^nRfat^<0:/-;^BTAat>'>^-';^BTBtCAorc^ 20 

XBTA. BTBtcA'SCiCCj;'?-^ 132 CCij^-r J: ^ 
ccAJ^A. BtiKS^r^vsf^r-^{c/M.r#a^?f 

[ 0 0 2 4 ] Ad:4t5. 3 Aia±C>A^7&iSCHcSRIft6CCl^ 
^m-^(>C{t. ^^l-en-/-XCCA^C<!:CCj;-:>r. itii 

[0 0 2 5 ] S3ie:^-ri:0tc, y-XBTAtctJ, IS 
iiOy^^^CM, CM-Rt>'7;l/:^^-CDLEDvh 'J 30 
*^XEX. EX-;&^fi@;i^nr*5 0. Ctl6*^^^U:^cC 

[0 02 6 ] 5?7^^CM?&^Ii3S'r^C<btcJ:0. A^^A 

o±mmmmi^ mm) ^tx^. LEo-^^hy^xE 
X7:)iiiig-r^c<!:icj:o. A^A(,cKiLnmvt^mm 
m^t^. r^-;<BTA{3:}a{S-ll>T^-(*^r 

[0 02 7 ] AmAommam^-^y-^DPti^m^i^ 40 

(^><D^n^S\(>CJ:':^X. :/'-XBTAWc4dC:f5AiaA 
[0028] LEDvh';i7XEX<Df[ffiCCX';*vh^ 
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6 

m^^xw^^th^mmt{.xm>xAttm^x$, 

[002 9] ttc. LEDvh •;^XEX5i. tfji^C 

-ox. ^m^f-^fmi^c^^^xA^komwo^^^B, 

[0030] y-XBTACD^ffltCti, ±1^^^<0VU 
yY%)\y.Cli)m^^hflX^^. A^^AtJ h U K 5 ;L' 

;cr*6^ffiBt:5^o':^f^^fi-#s2<i;Lra;^)-^^. u 
m^mxh^. 

[0 0 3 1 ] ffe:^o><-;^BTB(0«;S4)±aiCD-/-x 

BTACD^lS<bf5lD-C*^. SHCig-^-C. mSi^Wii^ 

^toft-^si. S2tcS':5c^x. ss^fyjvsmtcfc 
^ihAmk. BflfI(0{4a^lf^iT^/ci5?)Od-^x^l 1, 

AL^^tRf 5/cii)CD3ii«gpl 2 a. 1 2 b. L 
EDvh 'j i?XEX5C^*5^-r>t^iiiflsCAL^£rign^L 

xm^^mm-hic^omm^jmi 3a. 1 3 bTt^^s: 

[ 0 0 3 2 ] h 1 Ui. A!B?A. B(0{S,«^WV S 
If^tc^aCtr^fiSMCSOttiffiDTR^I^W^^o A®l 
A. Bi)K V\^yV^)\^ClX\t.>'B^7.T^v^(0\^ 

mc^-yxmBM^ys\^^^mt^t. mm%o:> 

[0 03 3 ] iSWSPl 2a. \ 2 hX\t. t-7.V \ M^^ 

mm^xm-rhmmcm^i^^x. n^f^^mtthv^ 
>t*(i«CAL^isiR-r^o 3itR5nfc^^>txia»c 

ALti, [ii««^a513a. 13b^i^6ti^o "^^ 

[0034] 3 a. 1 3 brta:. A1«5A. 

BB(D{iigM«CDm$BDTR. RC^^ >f XDttgSO':^ 

mk. Bra<D{4SM^^ccI^;l:r^fbn'2.o fSiE-r^flss 



(5) 
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[0 0 3 5] miR^ 12a. 12 b J^aq®««tfi£gP 1 3 
a. 1 3 b^, -^n-enSy-XBTA. BTB(Oi&m 

^nrfcO. cn^SfiSiKiiriBccijc^r. iiftlHiSccj; 

T^^SCctsaT^o */c. aWgPl 2a, 12b&C>' 
m^mf&^l3a. 1 3 btJ. n>t'::L-^?SC;=®^i^cC 

[0 0 3 6 ] SPa^ia^^Xf A HC<fco-CXA-X;^j::a 

[0 03 7 ] ap^^^^^xf^A 1 tcfci^r (i. ^m^t 

[0 03 8 ] tC^r. BRCDffli^ibrtJ. 

lictOTCi^ciJ&i-CtAjrii, 

[0 0 39] tfc. t(£*^*si.^T. AFy]CCcfc^*tfD??,0 

< ^^7"- 5? <b C G ^ 7=JU 
" (3;X7CiltKn>7T U>X '9 

6,1-3 ,13/ia-1996 ) ] □ ^^fffliii^^^i^ 

( r sin0-R sin0) / ( r 
tfc. r = 7c/2 + n7z: (n ; g^Bt) ©it, 
r COS0-R cos0 = O (3) 

m<D (1) - (3) mt. met^TT^t^^^'C^^.p^^m 

[0 04 6 ] ±rHft8JL/cJ:^(C, 1^^trj:mm(D 

[0 04 7 ] iiPg&ai^xf-A 1 tc4ai^r«. #tti#-e 

^^^A^BjA, BJti^Rfgj^tD'r^-XBTA. BTBtcA^ 
(D-C. 1*¥f*<bL.r<DA!B!IA. B^^t*M. :^--XBT 



[0 04 0] *^^5fi|c7)^[ES^a5>Xf A 1 -cti. A 

laA. B<z)i^o*^65S(OiA^/c^iifiitcS':Jt>r, 

mth. aTonimm-mn^f^'^^'xcoho^x^ 
[0 04 1] mA{t-mmrj:3'^X7i^m^i^Amt^fcit> 

pti; 'i;^T^«uii(R0affl±^a^o 

[0 04 2] L/c;5i'^T. ^SIl§SRc0^ffi-h-CC07tlS^ 

^mLxh<ctifCj:^. ^nifcm-^i^^x^i^Momm 
^itixj^. p ^ii^^jsep^ ws^-r ^ c t i)^u]mx^ 

20 [0 04 3];^tc. ±ai<hf5]i$(Dc<b^2;>:7c¥E'C^ 

A-So 05ai>'I^6ii2^X7c¥®"rcOl,'S^:iSSp^g¥ 
Rt^nSPtC^^ii^^^O. ^6t^.>SP7:fiB^^tlSRCOrt 

[0 04 4] ^5^7nt*j:^(c, mmmMt. m.-^.o^ 

43'i:^iL;^c^aR<^RIiiL.r3£^{t$n^o #,PCDffi 
S^P (r COS0. r sin*) tbX. C<D^.P(.cmS 

30 m(omm±o$>^}^.^m-yx^^ . ^(D^^.^Q6th. 

^^.QOmm^Q (R cose. R sine) <hfe-^. mi^t 
[0 04 5] CCOt^. i£M(Df§.Qi>C^i.^X'^X<D ( 1 ) 

- (3) ^f)^fSLM.t6, tr. 

a+ 0 = i3 + = r ( c 0 n s t ) (1) 

56tC, r^7i:/2 + n7C (n : g^fSJSt) <0t^, 

cost/> - R COS0 ) - tanr ( 2 ) 

. A. BTB^K^iaRicm^i^^Cch^Si-C^^o 
40 [0 04 8] ia7tiy-XBTm^CAjtt^f@tScDt^1i^ 
n^-THr^^o ^7Cc*5Cir. :/-XBTniEOTfSfl5-C 

¥«^iLr(DA^A;0iA-7t:ii^o rj:^. :r-XBTin 
{i. -/-XBTA. BTBiCfcC:f^>}a««gtD§P^>©* 

[0 04 9] :r-^XBTm^tJ. i8^t:/7l^^I {o$B3[i7 
CCD7>f>-fe>1fCL^n^±"C[pllE (fiK) 

50 -So ccD^^>-fe>ifCL<DB>r:^tcfcc^riS 



(6) 

9 

<Dl3\^(^Ci^m^^mcit^. ^(OX^J V hSTm^CC 
D^-<>-fe:>1fCL^cfi.i:^it-Cl0ll£ ^i^r^o 

[0 05 0] cnccfco. n^±cD-r^"cc7){4a{cfcCi 

[0 05 1 ] ±iioy-XBTmO«lffl^. *H^M1SCC 

[0 0 5 2] ;>;cc. ^B.wm^c^->xm^^fiht^ 
m'^i5m^c-:>\.^xmnt^. m^tmm^ysi^ 

[0 0 5 3] ^(om 1 tc^-r<fc ^ tc, ^f^x^mm^ 20 

PSrr:/-";^BTA. BTBCCA-^ri^^AI^IA. B 

sinx(o^mm%^^^. s-/-xbta. btb-c 

[0 0 5 4] 09 (A) ^\t. A1l^Bf)^hM.fcA^A<D 

r)t'con&x0^^u^miRr^fpf)W^^^tix\.^^. c 
om^ict. A^Bi)^^m\'ot^mm^x^^. a^a 30 
f)^^htti>m^t^nwwx^^. 
[0 05 5 ] AmB^mmM.m^^'i=frj:^fctbmt. ^ 

A^^ B <b A1^ A mEifl^ OM^^^^U N L B . 
NL Borate* :&BgffltD^^J^t^. :/-X<DR/^± 
{C4sl.>-C. A1?5B(D^flgiAtlACr)l|li:^r£0©«^SS4^ 
i^NRB. NRBCOffltC*^. ^om^C. AI^BcDC^-f 

^r^-i^^QiLr. Jii^v© ( 1 ) - (3) ^^i^l/cTJi^tc 40 

[0 05 6 ][^^CC. 09 (B) CC&J. AmAtf'h^fc 
A^B<r>mWi^^%}^t^tc^^C^ ^-;^BTB<0<b'(D{± 

i^^o c:<7>it^^, AJBSA^^HSS-C^O. AtJB;)^!* 

[0 0 5 7] Amk<DW&mo^mm\t. -^^-XCDRS 

iccijc^r. AJe?A<D£ig<i:A^BiB(Di!ii:^r^o^iS^IS 
•-;;oRli±cc*5Cir. Amk<^MltAmB(om~fi^ 50 
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0DM5a^*S^JSNRA. NRA<0[y]CC$)6o -eoistc, 
A1*IA(7>C^-rn7!>>(7)iI^.'MP<bU. iMiRTS^SieacOR 

^iroDtta^^^.Qi ur. ±aso (1 ) - (3 ) 

[005 8] x^c. ^^^(D{m^r>\.'^xwtmt^. m 
1 o{tft^u<Dwmc-:^^^xwmt^tc^omxh^. 

0ioic4cjc^r. iirM^««<om*S^Q, iKffim?! 
.-S^Pi-r^i, ^5Qr?#6ti/c^JS«:^PtL/R/rlS 
CD>^^-;l/^^ff ^CitCj;-pT, .•^,pr<offiiSW?^c 

[0 0 5 9] ic6r, w^wxh^AmofsmmWi 
ccRf3ff^(cjfi< . gs^^-c*-^)A^fflc^MlRti*¥{c^E^ 
-coii-rii-^cDr. wmmcM^%^^^^^xm^^ 

[006 0] ;xcc, ^^co^^^sccoi^riftB^r 
[0 0 6 1 ] ±CciiiB^b/ct8iS^iat8ti. Afffl^oe^^ 

WvstijXh. pm^cm^hctii^x^^mx 

[0 0 6 2 ] 0 1 UCitel^T. :/-;^BTpp*9(cti6l^ 
^iLt:OAJK5A:?:>iAorc>^„ A^fc. y-XBTp 
CS. T'-XBTA. BTB^C*5C:f^lS^SIgoai5}CD^ 

[0 0 6 3 ] :?'-XBTp-C&i, V)\^iov-<OLEl)^ 
[0064] AJ^A?5i{4g-fe>1^DP^SX»3 W:fCl^5 

[ 0 0 6 5 ] 0 1 2 tiSflgflacDli^iSaSffliOli^^^ 

^-r-5)]&a<owi=5:^"r0. 0 1 3 tJ0 1 2 cc7T^-r:^rfficc 
J:-:>-ciii«*^M.^^fi^^^^Tiar$>i,. m 1 2ic*5i> 
LEDvh ';^'XEX<DBir:^tC, LEDvhUi'X 

EX(Da^ffiiffflPS^*w-c, ^s^t:;^^^^lw:i^o'^;^•; 7 

(0<?5f^iiLrLE Dv h 'J ^:^EXtc^n^$nSil®^ 
^hCtifiXth. Uct^-yX. m^.^<Dm^X\tv ^ 

>1^ili»CALL IT&^^A, *fflg-e53:^^>t^iS»CA 

LR Xt^^X^. 



n 

[0 06 6] LEDvh'Ji^XEXRO'X'j hSTr 
'j^'XEXCC^^r^n^^'OtXia^CALL 1 . CA 

CALR i3&i7k¥:^f^^^=^i'>^n^„ 0i3cc7j^-r 

LI. CALRHCj:'.r. i{*ill^^ti^*r-&C <b;&5 

[0 06 7] 01 ucKor, A!^A7:^i{4a-fe>i^DP 

^HXOW-trC^^Cl^iil^tC&i, S?»JLEDvh'J^;^E 10 

EXc7&^6ffl^«^tD:^fS]CC|§|^tt^mc-lf-Bo 

>J > hSTp^JiJLEDv h 'J ^XEXc^^i.c^iur 

[0 06 8] cnicj:^. :;^-;^BTp04>tcAor < 

\^^Mi^tho 20 
[0 06 9] Uct^-oX. :^-XBTp(D4»CCt,i^|g^ 

;i)^-C^^. fIL. LEDvh>;*'XEXt^[Hllte«iii±CD 

[ 0 0 7 0 ] 0 1 4tJ^7r:B#CCfct:f ^^SifacDiitR^ISi 
B^T^/cS?)CO0r^>^, 014 (A) ifOit. 09 (A) 

[007 1] A1li^Bf)mmiLmKimj:'>fcibi<:itt. £ 
OSIgiAtlAOitii^/JfSjcOl^^^tg^idlNLB, NLB 

<Df^5c||/7^$ti5o :&iSffltDiil^ti. >^-;^<Dm±cc 

A=aB(DeiS<i:AiB?AOiJi:^[^CDWSS^JS^3^ 
NRB. NRBO^CCtliK^n^o 
[007 2 ] 01 4 (B) CCti, 09 (B) vmiRUc 
^fig^:/-;^BTACCfeC^-Cffln^L. A^^B^ii®^ 40 
A^Aicm^^thtci^lfC. y-XBTA(3r)^-XCD<h'C7) 

[0 0 7 3 ] AmAf)mms.»m^nrj:^fcit>ix:. sas 
Amomti^omm^i^^WLA. wLAtDraccs 
AmA<Dtim.tAmB(omyy\^<Dm^^^^m^ r a , 

NRAcOfffltcSin^n^o 

[0 01 4]^tV<Dmm^t. SJI^ffflVSl^tC. 2 0 50 



1 0- 3 2 7 4 3 1 
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CO^-;^BTA. BTBCCA'o/c2AOA*5A, BJ&iffi 

[0 07 5] {Sffi^ravStC. n^aOTZ-XCCA-^/cn 
A*«l!5n/ci^^rti, nAtD^-^cDl A*^?^0(D 
(n - 1 ) ACCB^n^. iC^^BB{S5cAd;^<0-C. n 
(n-1) iiOCC':)C^-C±ai<t|sI^(7)C<t^^Ati6^J; 

[ 0 0 7 6 ] 0 . ia^g<i:*6¥i*i<Dffl^^^'tt 

2AO;?f(7)*g^-Cfii2M0-CA-o:fc7&^ nA<D*S^ 
{C(Jn (n - 1 ) ?iOtcTO1--£><Dt*. n (n-l)ii 

[0 0 7 7 ] 01 5CC^'r<fc^CC. {SJg^r^VS 2I^CC 
5 AO A=^ A - E ^ n/cii^OC ti, 2 O il O ©Jl 
;^^b-lf(coc^-C:^Ai^63:j:C^ *;^c. <Sffl^ffflVS2 

<!:^>pTee'Cd5>^„ (ML. I BR<0t41^±. AmOEmtj: 

[0 0 7 8 ] ttj:t>h. aa-feVlfDPCCcfc-SBlgPfig! 
mi'jtc J: or :/-xrtcDAJB5cD{4a«5J:^^^ro€><D 

A^<om(>c^n^n\RmMmGz^mmL. Rtt 
^i^GZrt^A^?&s^i5-rsi<sj£Lr*j<o c^-r^ 
ci-c, Ammmm. XiitAmtmmmi^tommm 

tf)^v^^. cn^coii-c. \H\hwi:im "mmM^ 

1 .1,159/172-1996) C tf)^T^^o 

[0 07 9 ] Lf)^L, 01 5^C*5(,i"r. \^^mmGZf)^ 

Ei^Hcmu^fcAmc tAmom. mAmtmm 

[00 8 0 ] ^m^m'^:^7'^ 1 cc:tei^rti. #Jin^[al 
mbXi.^^im^t^^m<t^(iCkt. Med ia^ fj:^ 

^n^o cntc-^i^r. f^em^jtiik^ "^ttia^st^s 

^1/ U T »j r V ^^^i&XSIVol .1.139A42- 
1996) =S:#ff3T^C<!:;&srt^o 

[0 08 1 1 mwm^z\x. ^-7.<D^i$,m 
mmmt bxcc D ^ ^ >-fe>i^c L(7)a5:^-c««tW^cC 



C8) 

13 

[0 0 8 2 ] @ 1 6t*x»;7-t2>1t-C E^fflC>/c^^ y 

(^-rvt^ii^) cAL7!>s?#6n^. ^w^o^rno^ 
!^.A2f)^hm^m}^,p^\^f)^^^mt. {4gB2^^>^ 

(O^^m^mVib. ;^>^CM;&^i4SB 2 CC^)-Sii^{C 20 
tiC2(7)^^^iiW-r^o 

[0084] ctihyt^o^^Ru^^^mommt. 

tt^BT iCfcCi-C. AT 75^6 6 1* ^cr&i:^^^:^ 
2' CC^sC^T. A2' 7&>6B2' CCfS]/>:>^:^l^CC. C2 

^B r 75^682' ccM^fflor-^-ccoii^cocirtf 
t^n-So 30 
C0 0 8 5] tc6v. x';r•fe>•t^CE±tc*Jl>r. 
^)^C A L ccm 0 /cil^fi^^ii^fflT c i cc J: o 

s.r^mi^^xvTJi^^^A'cn^ct^^v^h, com 
^(Ofk^mcALmiiL-cmmM^m^mmm?^ 

[0 08 6 ] tjih. Arsomnmi^mc^^^co'v. ±i 

[0 0 8 7 ] ^1 8«^>^?U-;;^^7j^^tfo/cJt^^ 
^^-So mifn(fCtfJ'yCM(Dm^iy^'V^-f)^A<Df{LS 
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[0 08 8] C<DJ;^CCBjti»FV;&^IESFf$n5cO-C. tf 
[0 08 9] 01 9li^PS#Sli/;^rAnciJt:fSiffl» 

^o^y-omD^mcALom^^nh. ^o^-h^ 
mk^<D\%}^x^^bfc^^mcAL^'mb. 

[0 0 9 0] 02 OiiffeiD^Ji^^CDSRi^^v'^^r'A 

A 1 arti. m 1 tCTT^-r^PS^as^Xf-A l h 1. 

SSfJl 1 a. 11 b35iig:t:^6nTl>'5>o 
[0 09 1 ] fiE^^S^l 1 a. llbti. ^A^^A. 

liiCCffiWr^. A^^A, B7&^ h U K ^ ^bC TXti 

T'^.i. {4i:(Dt&$S;0S|g9r2n^o (iH'tSeRl la. 

(Dmi^Tv^mmm^imb. 'm^tifctmmm^i& 

:^(0iiiR5Pl 2 a. 12bCCii-So atRSPl2a. 1 

[0 09 2] ;^CC. *^B^<Da{S^:^fife€:iaffi U/cffi 

'A7i'<y^'y^T^yf'b\:^2(0:fav^m. m22{t 
3 ;^7C -{ > 5? ^ i7 7- y ^Tf - u t' 2 (Z)»[?g:^7jT-r0 -C^ 

[0 0 9 3 ] 02 ICC^-Ti;^^. S^Xtc-T^^^^^ 

;*7C'<>3'^^f-Y-:?*f*ufc:2tc:teiir{j. xuei;^3 
>^msTV(ommHGifi{s&^my S3x^^ . mm 

1 4 b:s^iy^ia^«^gp 1 5;&i|9:tte>n^» 

[0 0 9 4] 02 2 ^4>#fi^ur. ^mm^oti^m^ 



(9) 

15 

[0 0 9 5 ] mm^-c^y^mmommmA u u^t. 

x^cA^i^'StiAj:<. 7"Ut'^;^3>KgSTV(DiiiffiH 

5 1 l^T^Ut'^BCStCiS^CifCcfco-C. 10 
[0 0 9 6 ] f^Utr':^a>$?@STVrti, :^Ut^^B 

fflS!t<OtIK:gAUD;t>^ -en-enco=i> hn-^RCT 

[ 0 0 9 7 ] 0 2 3 {J*^H^CC<5^>£,f£,m'S 5 ^ ^ 3 CO 
^E;!»iio<D:/->^BTE{CAO, ffi:tCD<Sm^*^'5 30 

6 n ^ i a ^ g ^ i<^>(4^^fi^(om$a D T T A^s-^ 

[0 09 8] ±ai<D||teJesStcfcc^r . ^SF:?i*(D^ >f > 

y:iai^cAL^is^^cDi>^>^-x{c3^o, ^cvmm 

[0 09 9] ±i^cD^M^^CC*5l^r. i:j^vCM(tCj: AO 

m^^t. A^OmljO 1 8 OScDKfflXCi 1 2 0S(7)IK 

[0 10 0] ±y^<DmMmB^C^i>X. CCDy^y-t 
>1fCLSO'i';T-te>1^CE(Cf^^'C. ffi<D}i»r^^' 
^X;&fflt,i'£>C<tfcpI^-C&-S>o LEDv h tji'XEX 

^>c -e<Dffi. :^'^;?^BTA, BTBCD^ig. ?f5t^. ^ 
im^Wii^:^7'A \ . 3;):7C-Y>5'^i'f'-f •/t'U 50 
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^2. ffm'S5 7-'3(D±f*Xti§S!i<7)m toSrt 
[0101] 

[%q^£D??/i*] m^m 1 7iMiS*JM 1 O(^%0fl{c 
i. iSP^^ft^c(inrl^^AfiltI±;^^5^)/c;^^^^>-M(C/^L 

[0 1 0 2] ia*]g4£D5^Hgcc:j:^i. tft:iff$j5>P)-r-< 

f)^X^^. 

[0 io3]m^miRmmmB<D^m^cj:ht. ^ 

Amm^mn^^':>m^(>cmmt^cti}^xt^. 
[0 104] m^mi oom^fCj^^t. smrj:mmB 
^o^immn^cDx. mnmi)mm^h. mi^im 

m 1 ] *^08(ct^^^ps^iit/X7^A(D y mx 

(om.'^^yf^tmxhh. 
[03] -f-7.<om^^^^tmxh^. 
[04 ] -mwjiS'X7b^\^^mmrh^c^(omx^ 

mb] 2JK%^mx<o\^.^'^^%um^mM^tc 
^(omxhh. 

[06] 2^>:7C^®rc01,'^.^jl<S"}t;)KS¥*tft?«1-^/c 

^(Dmx^h. 

[08] WLmmm^ci6\i^hAm<D^m^^^^^>^tmx 

0-C*^o 

[010] mmo{m^c-:^^^xmMhfc^<Dmxh 
[011] ^-X^c*5C:f51illi^n^Ott®^ij^-r0'C^ 
[012] £iSfflCDil«l<i:SiM^<Dli«^*n^-r'5:^S 
[01 3] 01 2^^T:^atcj:^-cii»^sm^^fil^ 
[014] ^TneSocfcc^-s^^oiStR^iftH^-r^/cit) 

[015] m^'^mn^cb mKmsLU2r><Dmmw 
tvsLm.^tifdm^mirmxhh. 

[016] X';T-fe>1^^fflC^/c;^^ vCCcfcO^SSiic 
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mil] jm^miy:^f'A(>cmmmR:^Mnko:>ij 
mv$>^. 10 

[1^2 2] 3:>:7C>f V^J'^^'r y ^^'T'Ut^CD^^TT^I' 
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11 t^xv {mmth^m 
1 1 a. lib figtsas 

12a. i 2b mVm Vim^Wi) 
13a, 13b m^m^U (^71^*®) 
A, B. C. D. E Am (SE^«i. Sft^*) 
BTm (}S«i#gi) 
BTp T'-X (^TH^S) 
CM 

CL CCD^-O-feVI^- 
CE x'jT-fe^l^ (JatlE^^) 
STm X';7h 

EX LEDvhU^X (^inm 
S T p ;^ 'j h 

CAL ^mm {^A>^mm 



II ] 



1 SH^C^XtA 



BTB 
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120] 
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CAL 
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CAL 
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14b 
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